We implemented an alternative consistency model similar to the on implemented in COMA [1] . Each vertex in the network (TF, gene and TU) was labeled as either "present" (+) or "not present" (−) for gene expression experiment. A vertex was considered present if its absolute expression was above some threshold t and not present otherwise. Interactions are labeled as either activation (+) or repression (−) similarly to in the model described in the main manuscript. The consistency rules are outlined in Table S1 . Let the inconsistency vector of an edge e be a vector I(e) ∈ {0, 1} n , where n is the number of contrasts and I i (e) = 1 if e is inconsistent with respect to contrast i and I i (e) = 0 otherwise. Let the inconsistency vector of a gene or TU v be a vector J(v) ∈ {0, 1} n , where
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and N − (v) is the set of incoming edges of v. When a target gene/TU is subject to multiple regulators, it is considered consistent with respect to a specific contrast if there exists at least one incoming regulation that is consistent with that contrast. Finally, as before, we define the global inconsistency load for a network as the total number of inconsistencies among all genes and TUs in the network.
Regulation TF exp. Target exp. Consistent Table S1 : Overview of regulatory interactions considered inconsistent according to the expression of the transcription factor and target genes. The symbols in column 1 describes whether the interaction is an activation (↑) or repression (↓). The symbols in column 2 and 3 signify whether the vertex is labeled present (+) or not present (−). 
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In silico Figure S6 : Global inconsistency load in regulatory networks compared to two random networks models using the binary consistency model. Genes were considered "present" if their expression was over the 13th percentile. For the random models, each experiment was repeated 200 times. 
In silico Figure S7 : Global inconsistency load in regulatory networks compared to two random networks models using the binary consistency model. Genes were considered "present" if their expression was above the 25th percentile. For the random models, each experiment was repeated 200 times. 
In silico Figure S8 : Global inconsistency load in regulatory networks compared to two random networks models using the binary consistency model. Genes were considered "present" if their expression was above the 50th percentile. For the random models, each experiment was repeated 200 times.
